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Modelling Evolution



Importance of Meteorological Input to Model Output
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1）Uncertainty in hydrological processes is largely due to uncertainty in 
atmospheric driving data.
2）Meteorological stations in East Asia: Scarce station, Low spatial 
representation, Data sequence discontinuity, No solar radiation.

Problems in Scientific Research in East Asia

Restricted by many objective factors:
such as economy and geology, the
distribution density of traditional
observational meteorological stations
in East Asia (such as precipitation,
temperature, humidity, wind speed,
soil temperature and soil moisture) is
relatively scarce on the whole.
We believe that: There is a lack of a
unified grid data at present, this data
can assimilate more data sources
using meteorological observe data or
others (such as satellites or radars).
CMADS solves the above problems,
Most importantly, we're going to open
it up.

Meteorology station on both sides of the 
Hu line varies greatly.

Take China as an example
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1) Space covers the whole of East Asia (0 N-65 N, 60 E-160 E)
2) Time span : From 1908 to 2018 at Daily scale；(Annual update)
3) Providing elements : Average \ maximum \ minimum 2m temperature, 24-hour precipitation, Solar radiation, Atmospheric pressure, Humidity, 
Wind speed , Soil temperature and moisture.

Development Process of CMADS-GRID



Post processing of the CMADS-GRID

Data recalculation, resampling, 
reassignment, topographic 

information extractionCMADS-GRID

CMADS v1.3

CMADSv1.1
CMADSv1.0

CMADS

Re-analysis of Big Data

CMADSv1.2

Daily cumulative 
analysis

Re-analysis of 
Relative 

Humidity and 
Specific 

Humidity

Rested 
assignment

bilinear 
interpolation

Topographic 
Information 
Extraction



Post processing of the CMADS-GRID
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Evaluation of the CMADS
Meng, X.; Wang, H.; Shi, C.; Wu, Y.; Ji, X.(2018).Establishment and
Evaluation of the China Meteorological Assimilation Driving Datasets for the
SWAT Model (CMADS).Water,10,1555.



Meng,X.Y.,Wang, H., et al. Investigating spatiotemporal changes of the land-
surface processes in Xinjiang using high-resolution CLM3.5 and CLDAS: Soil
temperature. Scientific Reports. 7, 13286. doi:10.1038/s41598-017-10665-
8. (2017a).



CMADS Special journal



Meng, X., Wang, H. Significance of the China Meteorological
Assimilation Driving Datasets for the SWAT Model (CMADS) of East
Asia.Water. 9, (10),765. doi:10.3390/w9100765. (2017b).



CMADS Peer Review Papers
Zhao, F.; Wu, Y.; Qiu, L.; Sun, Y.; Sun, L.; Li, Q.; Niu, J.; Wang, 
G. Parameter Uncertainty Analysis of the SWAT Model in a 
Mountain-Loess Transitional Watershed on the Chinese Loess 
Plateau. Water 2018, 10, 690.



Cao, Y.; Zhang, J.; Yang, M.; Lei, X.; Guo, B.; Yang, L.; Zeng, Z.; Qu, J. Application of
SWAT Model with CMADS Data to Estimate Hydrological Elements and Parameter
Uncertainty Based on SUFI-2 Algorithm in the Lijiang River Basin,
China. Water 2018, 10, 742.

CMADS Peer Review Papers



Vu, T.T.; Li, L.; Jun, K.S. Evaluation of Multi-Satellite Precipitation Products
for Streamflow Simulations: A Case Study for the Han River Basin in the
Korean Peninsula, East Asia. Water 2018, 10, 642.
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Liu, J.; Shanguan, D.; Liu, S.; Ding, Y. Evaluation and Hydrological Simulation of
CMADS and CFSR Reanalysis Datasets in the Qinghai-Tibet Plateau. Water 2018, 10,
513.
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Zhou, S.; Wang, Y.; Chang, J.; Guo, A.; Li, Z. Investigating the Dynamic Influence of 
Hydrological Model Parameters on Runoff Simulation Using Sequential Uncertainty 
Fitting-2-Based Multilevel-Factorial-Analysis Method. Water 2018, 10, 1177.CMADS Peer Review Papers



Shao, G.; Guan, Y.; Zhang, D.; Yu, B.; Zhu, J. The Impacts of 
Climate Variability and Land Use Change on Streamflow in the 
Hailiutu River Basin. Water 2018, 10, 814.

CMADS Peer Review Papers



Gao, X.; Zhu, Q.; Yang, Z.; Wang, H. Evaluation and Hydrological 
Application of CMADS against TRMM 3B42V7, PERSIANN-CDR, 
NCEP-CFSR, and Gauge-Based Datasets in Xiang River Basin of 
China. Water2018, 10, 1225.
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CMADS Peer Review Papers
Qin, G.; Liu, J.; Wang, T.; Xu, S.; Su, G. An Integrated Methodology to Analyze the
Total Nitrogen Accumulation in a Drinking Water Reservoir Based on the SWAT Model
Driven by CMADS: A Case Study of the Biliuhe Reservoir in Northeast
China. Water 2018, 10, 1535.



CMADS Peer Review Papers
Guo, B.; Zhang, J.; Xu, T.; Croke, B.; Jakeman, A.; Song, Y.; Yang, Q.; Lei, X.; Liao, W.
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the Simulation of Hydrologic Models. Water 2018, 10, 1611.
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Statistical Approach. Water 2019, 11, 178.



CMADS Peer Review Papers
Guo, D.; Wang, H.; Zhang, X.; Liu, G. Evaluation and Analysis of Grid Precipitation
Fusion Products in Jinsha River Basin Based on China Meteorological Assimilation
Datasets for the SWAT Model. Water. 11, 253 (2019).



CMADS Peer Review Papers
Yuan, Z.; Xu, J.; Meng, X.; Wang, Y.; Yan, B.; Hong, X. Impact of Climate Variability
on Blue and Green Water Flows in the Erhai Lake Basin of Southwest
China. Water 2019, 11, 424.



CMADS Peer Review Papers
Li, Y.; Wang, Y.; Zheng, J.; Yang, M. Investigating Spatial and Temporal Variation of
Hydrological Processes in Western China Driven by CMADS. Water. 11, 435. (2019).



CMADS Peer Review Papers
Zhao, X.; Xu, S.; Liu, T.; Qiu, P.; Qin, G. Moisture Distribution in Sloping Black Soil
Farmland during the Freeze–Thaw Period in Northeastern China. Water 2019, 11, 536.



CMADS Peer Review Papers
Lu, Jianzhong & Liu, Zixuan & Liu, Weizhe & Chen, Xiaoling & Zhang, Ling. (2020).
Assessment of CFSR and CMADS Weather Data for Capturing Extreme Hydrologic
Events in the Fuhe River Basin of the Poyang Lake. JAWRA Journal of the American
Water Resources Association. 10.1111/1752-1688.12866.



CMADS Peer Review Papers
Zhang, L.; Meng, X*.; Wang, H*.; Yang, M.; Cai, S. 2020. Investigate the Applicability
of CMADS and CFSR Reanalysis in Northeast China. Water,12, 996.



CMADS Peer Review Papers
Xichao Gao, Ming Guo, Zhiyong Yang, Qian Zhu, Zhi Xu, Kai
Gao,Temperature dependence of extreme precipitation over mainland
China,Journal of Hydrology,583,2020,124595,



CMADS Peer Review Papers
Yuefeng Hao, Jongjin Baik, Minha Choi,Combining generalized complementary
relationship models with the Bayesian Model Averaging method to estimate actual
evapotranspiration over China,Agricultural and Forest Meteorology, 279, 2019,
107759.



CMADS Peer Review Papers
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CMADS Peer Review Papers
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CMADS Peer Review Papers
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evaluation of soil stability in loess hilly and gully region of northern shaanxi
based on gis. Geological Journal.
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CMADS will also release at least
three variables (soil moisture,
snow fall and CMADS-WRF)
corresponding to three versions
(CMADSV1.0-V1.3).

Download: more than 2000 times
Visit: 83,525 times





User distribution of the CMADS

Meng, X.; Wang, H.; Chen, J. China Meteorological Assimilation Datasets for the
SWAT model (CMADS) and its worldwide influence. Water. 2019. In Press
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Research hotspot areas of East Asia employing CMADS

Meng, X.; Wang, H.; Chen, J. China Meteorological Assimilation Datasets for the
SWAT model (CMADS) and its worldwide influence. Water. 2019. In Press



Research hotspot areas of East Asia employing CMADS



Hotspot application directions of CMADS

Meng, X.; Wang, H.; Chen, J. China Meteorological Assimilation Datasets for the
SWAT model (CMADS) and its worldwide influence. Water. 2019. In Press



Prof. Wang Hao :
The CMADS has been included in

the second contamination censuses,
national water resources assessment
and other countries.

The application of CMADS will play
a certain role in promoting
environmental protection over East
Asia. We expect researchers around
the world to make good use of CMADS.

Prof. Xianyong Meng:
The application of CMADS datasets

in East Asia will be effective improve
the credibility of the data, the accuracy
of the data sources will greatly reduce
the security risks implemented by
downstream programmes, such as
pollution censuses, Evaluation of water
resources.

Our public release of the CMADS will
also benefit more researchers.
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Next plan of the CMADS 

1) Expand CMADS Time Span ：Extended from 2008-2016 to 1979-2018; Finish

2) Develop CMADS-Soil Moisture （CMADS-SM）: Soil temperature (10 layers, Daily
scale) (First Layer: 0.00710063521m, Second Layer: 0.0279249996m, Third Layer:
0.0622585751m, Layer Fourth: 0.118865065m, Layer Fifth : 0.2121934m, Sixth
floor:0.3660658m, Seventh floor:0.619758487m, Eighth floor:1.03802705m, Nineth
Floor: 1.72763526m, Tenth floor : 2.8646071m);

3) Develop CMADS-Snow Fall (CMADS-SF); Finish

4) Develop real-time forecast data of CMADS (CMADS-WRF);

5) Continue to release higher resolution CMADS products.



Welcome to download for free  
of the CMADS

http://www.cmads.org
https://swat.tamu.edu/



Welcome to join in CMADS 
Official QQ Group-Scaning!



Thanks
Email: xymeng@cau.edu.cn

Please do not hesitate contact me if there are any questions on CMADS.
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